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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 38 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

1 . Claim 38 recites the limitations "the coating" and "the second coating" in 
line 2. There is insufficient antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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3. This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 1 03(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 
35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

4. Claims 1-3, 5, 12-25, 28, 29, 30 and 40 rejected under 35 U.S.C. 103(a) 
as being unpatentable over Barnes (US 6,448,907), in view of Abeles (US 
5,846,641 ). Regarding claim 1 , Barnes "907" teaches the use of a membrane 
made up of at least one catalytically active metal supported on a catalyst support 
consisting of an aluminum-containing alloy (Abstract lines 8-13). Barnes "907" 
also teaches that the first reactant is imparted with enough energy so as to react 
with the second reactant (col. 5, lines 53-56). Barnes "907" does not teach the 
use of chambers in the apparatus. Abeles "641" teaches the apparatus 
consisting of a first chamber, a second chamber and a membrane dividing the 
first and second chambers (Fig 2(a), which allows passage of the first reactant 
from the first chamber to the second chamber through the membrane. It would 
have been obvious to one of ordinary skill in the art at the time of the invention 
for Barnes to have used the chambers of Abeles to facilitate the reaction of the 
two reactants. 
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5. Regarding claim 2, Barnes "907" teaches an apparatus in which the 
support is adapted to operate at temperatures exceeding 250 degrees C (col. 7, 
lines 23-25). 

6. Regarding claim 3, Barnes "907" teaches a support in which the support 
consists of an inorganic support (Abstract lines 8-13). 

7. Regarding claim 5, Barnes "907" teaches that the membrane is adapted to 
activate molecules of the first reactant without forming an ionic species before 
the reaction with the second reactant (col. 8, lines 13-28). 

8. Regarding claim 12, Barnes "907" teaches the use of rhodium, a metal 
catalyst (col. 7, lines 37-38). 

9. Regarding claim 13, Barnes "907 teaches the use of a metal catalyst 
selected from the group consisting of rhodium, ruthenium and nickel (col. 7, lines 
37-38). 

10. Regarding claim 14, Barnes "907" teaches an apparatus in which the 
membrane is provided in the shape of a cylinder (col. 7, lines 66-67 and col. 8, 
lines 1-4). 

1 1 . Regarding claim 1 5, Barnes "907" teaches the use of alternating catalyst 
discs and quartz spacers with ends capped at each end with alumina foam discs 
in the membrane. This serves the same purpose as struts which are included in 
the specification to increase the surface area of the inner bore since the surface 
area of both the foam discs and the catalyst is increased by using discs as 
opposed the solid materials with pores as in the quick claim (col. 7, lines 61-66) . 
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12. Regarding claim 1 6, Barnes "907" teaches the use of a support consisting 
of alpha-alumina (col. 7, lines 37-38). 

1 3. Regarding claim 1 7, Barnes "907" teaches the method of producing 
hydrogen gas in which a membrane consisting of a support and a catalyst 
(Abstract, lines 8-13),. sending the first reactant through the support and catalyst 
allowing the first reactant to come into contact with the catalyst upon passage 
through the support and catalyst, imparting the first reactant with enough energy 
to react with the second reactant, reacting the first reactant with the second 
reactant to produce hydrogen gas (Abstract, lines 1-13). 

14. Regarding claim 18, Barnes "907" teaches a method in which the energy 
imparted on the first reactant activates molecules of the first reactant without 
forming an ionic species before the reaction with the second reactant (col. 8, 
lines 13-20). 

15. Regarding claim 19, Barnes "907" teaches a method as claimed in claim 
17 in which the temperature is over 500 degrees C.(Col. 5, lines 53-58). 

16. Regarding claim 20, Barnes "907" teaches the method in claim 19 in which 
the temperature is between about from 600-1300 degrees C (col. 5, lines 53-55). 
This range overlaps the range of 700-800 degrees C disclosed in claim 20. 

1 7. Regarding claim 21 , Barnes "907" teaches a method in which the first 
reactant is the one of oxygen and a hydrocarbon and the second reactant is the 
other of oxygen and a hydrocarbon (col. 4, lines 13-17). 
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18. Claims 22 and 24 rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Barnes "907" as applied to claim 17 above, in view of Abeles (US 5846641). 

1 9. Regarding claim 22, Barnes "907" does not teach the use of chambers for 
the reaction of the two reactants. Abeles "641" teaches oxygen and the 
hydrocarbon coming into contact with each other only after the first reactant has 
passed through the membrane from the first chamber to the second chamber 
(col. 2, lines 12-18 and Fig. 2(a)). It would have been obvious to one of ordinary 
skill in the art at the time of the invention Barnes "907" to use the chambers of 
Abeles to assure the timely contact of the reactants in the production of hydrogen 
gas. 

20. Regarding claim 24, Barnes "907" does not teach that the pressure in the 
first chamber is greater than the pressure in the second chamber. Abeles "641" 
teaches that the pressure in the first chamber is 15 psi and the pressure in the 
second chamber is 350 psi. It would have been obvious to one of ordinary skill in 
the art at the time of the invention that this pressure difference would be needed 
to promote his reaction (Fig 5 (a) and (b). 

21 . Regarding claim 23, Barnes "907" teaches a method in which a 
hydrocarbon consisting of a normally gaseous hydrocarbon (col. 5, lines 25-28). 

22. Regarding claim 25, Barnes "907" teaches a method in which carbon 
monoxide is formed in addition to hydrogen (col. 4, linesl 2-1 7). 

23. Regarding claim 28, Barnes "907" teaches a method of preparing a 
membrane consisting of a support and a catalyst added to the support (col. 4, 
lines 53-67). 
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24. Regarding claim 29, Barnes "907" teaches the use of an inorganic support 
(col. 4, lines 59-67). 

25. Regarding claim 30, Barnes "907" teaches the method which includes the 
coating of one of the surfaces of the support (col. 4, lines 53-67). 

26. Regarding claim 35, Barnes "907" teaches the coating of the membrane to 
produce a flux control layer on the membrane (col. 7, lines 37-38). This is 
because adding the catalyst coating to the support would restrict the oxygen flux. 

27. Regarding claim 40, Barnes "907" teaches the step which involves drying 
the support and heating/ firing the support (col. 4, lines 33-37). 



28. Claims 4, 6, 7, 8, 9, 10, 11, 31 and 36 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Barnes "907" in view of Abeles as applied to claims 1 
and 30, and further in view of Carolan (US 5569633). 

29. Regarding claim 4, Barnes"907" does not teach the graduation of pores 
radii in the support. Carolan "633" teaches the graduation of pore radii in the 
support toward one surface of the porous support layer. It would have been 
obvious to one of ordinary skill in the art at the time of the invention that Barnes 
would have used the graduation of pores to control the flow of the first reactant 
through the support and catalyst controlling the reaction rate(col. 7, lines 15-23) 

30. Regarding claims 6, 7, and 31 Barnes "907" does not teach the roughened 
surface and increased tortuosity of the support. Carolan "633" teaches that the 
pore radius for the support increases as the pore travels through the support to 
the surface would appear roughened and the surface would have a greater 
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amount of tortuosity (col. 7, lines 15-22). It would have been obvious to one of 
ordinary skill of the art at the time of the invention that Barnes would have used 
the roughened surface and greater tortuosity to increase contact of the first 
reactant with the catalyst. 

31 . Regarding claims 8 and 1 0, Barnes "907" teaches the use of a catalyst, 
rhodium, coated on the alumina support (col. 7, lines 37- 38) Barnes does not 
teach a flux control layer consisting of an inorganic porous layer which is adapted 
to hold a portion of the catalyst to control the passage of the first reactant through 
the membrane. Carolan "633" teaches that the flux of the first reactant is 
regulated using the porosity and average pore radius of the porous layer (col. 8, 
lines 1 7-20). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to control the flux of the first reactant using the average 
pore size. 

32. Regarding claim 1 1 , Barnes "907" teaches the use of porous alumina 
foam discs in the flux control layer (col. 7, lines 61-67 and col. 8, lines 57-60). 

33. Regarding claim 9, Barnes"907" does not teach a flux control layer on the 
first surface of the support and in which the layer with the roughened surface on 
the opposite surface of the support. Carolan "633" teaches that the porosity and 
the average pore radius should be regulated such that the oxygen flux is not 
impeded (col. 7, lines 17-19). Carolan also teaches the use of a roughened 
surface on the support (col. 7, lines 16-22). It would have been obvious to one of 
ordinary skill in the art at the time of the invention for Barnes to use a flux control 
layer and a roughened surface to increase the rate of reaction for the reactants. 
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34. Claim 36 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Barnes "907" in view of Abeles "641" as applied to claim 28 above, and further 
and further in view of Carolan (US 5569633). 

35. Regarding claim 36, Barnes "907" does not teach that a flux control layer 
is applied to the support. Carolan "633" teaches that the porosity and pore radius 
change the oxygen flux (col. 8, lines 18-20). . It would be obvious to one of 
ordinary skill in the art at the time of the invention that Barnes should have 
achieved control over oxygen flux by changing porosity and a pore radius. 

36. Claim 26 and 27 rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Barnes "907" in view of Abeles "641" as applied to claims 20 and 25, and 
further in view of Roberts (US 61 14399) and Galloway (US 6187465). 

37. Regarding claim 26, Barnes "907"does not teach the case in which carbon 
monoxide and hydrogen are further reacted to produce normally liquid 
hydrocarbons in a Fischer-Tropsch type reaction. Roberts "399" teaches the 
conversion of synthesis gas to a liquid hydrocarbon product (Abstract and Figs. 1 
and 2). It would have been obvious to one of ordinary skill in the art at the time 
of the invention for Barnes to use a Fischer-Tropsch reaction to convert a portion 
of his synthesis gas to a liquid hydrocarbon form. 

38. Regarding claim 27, Barnes "907" does not teach the use of synthesis gas 
produced to be used as a fuel. Galloway ""465" the use of synthesis gas to be 
oxidized in an electricity-producing fuel cell (Abstract, lines 7-10). It would have 
been obvious to one of ordinary skill in the art at the time of the invention for 
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Barnes "907" to use the invention of Galloway to generate electricity using his 
synthesis gas of his invention. 

39. Claims 32, 33, 34, 37, 38 and 39 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Barnes "907" in view of Abeles "641" as applied to claim 
28 above and further in view of Oki (US 6399540) and Moon (US 7256154). 

40. Regarding claim 32, 33 and 34, Barnes "907"does not teach coating with a 
metal oxide. Oki "540" teaches the use of a coating consisting of a metal oxide, 
titanium oxide (Abstract, lines 1-12). It would have obvious to one of ordinary 
skill in the art at the time of the invention for Barnes to have used the titanium 
oxide coat to increase the yield in his reaction. 

41 . Regarding claim 37 and 38, Barnes "907" does not teach the use of a flux 
control layer applied to the membrane by exposure to a boemite solution. Moon 
"154" teaches the application of a boemite solution for coating a ceramic 
honeycomb catalyst support (col. 3, lines 45-67). It would have been obvious to 
one of ordinary in the art at the time of the invention for Barnes to use the 
boemite coating for his support the increase the yield of his reaction. 

42. Regarding claim 39, Barnes "907" does not teach the step of dissolving 
the titanium oxide. Oki "540" teaches the step of dissolving the titanium oxide 
which would likely be applied to the surface of the support. The application could 
be performed either by passing the solution over the support or by using 
osmosis to absorb the catalyst (col. 13, lines 37-39 and col. 14, lines 1-19). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to KENNETH VADEN whose telephone number 
is (571)270-5824. The examiner can normally be reached on M-Th 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Melvin Mayes can be reached on 571-272-1234. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

KV 

10/24/2008 

/Melvin Curtis Mayes/ 

Supervisory Patent Examiner, Art Unit 1793 



